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1.  IMTjtODUCTlOH 


report  covers  the  activities  in  support  of  the  DARPA-301  payload  on 


the  P78-1  satellite.  Until  the  middle  of  September  1985  several  high- 


sensitivity  gamma-ray  detectors  continued  to  perform  well  and  were  completely 
capable  of  fulfilling  the  mission  objectives.  These  objectives  were: 


Ay  Provide  the  technical  planning  and  liaison  with  the  Air  Force  Satellite 
Control  Facility  and  other  government  agencies  as  required  for  the 
on-orbit  satellite  support  of  the  DABFA-301  payload j 

Assess  the  on-orbit  operation  and  quality  of  data  from  the  DARPA-301 
payload  on  the  P78-1  satellite j 

c)  Provide  support.  Including  quick-look  analysis  and  interactions  with  the 
Air  Force  Satellite  Control  Facility,  for  a  regional  eveatj  J&h d— 

d)  Perform  regular  analyses  of  the  on-orbit  data  to  maintain  updated 

w 

evaluations  of  the  sensitivities  and  optimum  configurations  of  the 
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HI.  A88E8S  OW-OtBIT  OPERATIONS  AMD  QUALITY  OF  DATA 

On  a  regular  basis,  often  ones  a  week  or  nore  frequently,  the  flight  data 
tapes  were  subjected  to  quick-look  analyses.  These  analyses  were  generally 
based  on  strip-chart  plots  of  the  various  instrument  outputs.  In  this  manner 
the  general  quality  of  the  flight  data  was  assessed,  and  the  instrument  perfor- 
mance  sometimes  subjected  to  a  detailed  evaluation.  An  example  of  these  strip 
charts  is  shown  in  Figure  1. 

On  occasion  we  were  asked  by  the  mission  team  at  the  Satellite  Control 
Facility  to  process  special  playback  tapes  In  order  to  assess  the  quality  of  the 
data  received.  These  special  operations  have  involved  each  of  the  tracking 
stations  at  various  times.  As  with  most  of  the  quick-look  data  a  special  effort 
was  often  made  to  Insure  that  the  turnaround  time  from  receipt  of  the  tapes  to 
completion  of  the. quick-look  processing  was  less  than  2-3  days. 
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tv.  mgiobal  bvehts 

Although  there  was  no  regional  event  coverage  daring  the  time  period 
covered  by  this  report,  data  were  regularly  recorded  once  each  day  and  night  in 
the  region  of  Interest.  These  data  provided  good  information  on  the  background 
levels  and  would  have  been  very  Important  for  evaluating  flight  data  during  a 
regional  event. 

tfe  also  kept  in  touch  with  the  customer  to  be  aware  of  any  anticipated 
special  coverages  so  that  the  payload  configuration  could  always  be  in  an 
optimised  condition. 

There  was  one  opportunity  for  special  coordinations  involving  the  DAKPA-301 
payload.  The  necessary  epheserls  runs  were  made  and  the  payload  set  in  a  mode 
to  record  at  the  appropriate  times,  but  the  results  were  negative. 
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V.  AMAITSES  OF  OW-OtBIT  DATA 


The  key  lutnanti  In  the  DAKPA-301  payload  for  fulfilling  the  aission  at 
the  tiaas  of  intereat  were  the  higheat  sensitivity  gaana-ray  detectors.  These 
proved  to  be  the  large  sodlua  iodide  anticoincidence  shields  surrounding  the 
gemanlna  spectroaeters.  As  discussed  below  they  were  still  perforaing  to  the 
end  of  the  aission. 

Four  to  six  of  the  GEMS  002  cadalua  tellurlde  spectroaeters  operated 
steadily,  but  two  of  then  at  tiaes  displayed  lnteraittent  action.  In  addition, 
the  ceslua  iodide  anticoincidence  counters  surrounding  the  cadalua  tellurlde 
sensors  were  still  perforaing  and  these  were  very  sensitive  for  the  detection  of 
g  mb  e-ray  sources  in  the  ataosphere.  The  two  GEMS  001  ceslua  iodide  scintil¬ 
lators  were  no  longer  operational,  but  coaparable  sensitivities  were  achieved 
with  the  anticoincidence  counters  around  the  cadalua  tellurlde  sensors  and  the 
geraanlua  spectroaeters. 

When  the  flight  data  were  surveyed  for  general  quality,  the  outputs  of 
individual  instruaents  were  also  studied  in  detail  to  deternine  their  sensitiv- 
ltes  for  aapplng  ganaa-ray  sources.  Breasstrahlung  x-ray  sources,  which  are 
often  present  in  the  high  latitude  regions  of  the  auroral  rone,  proved  to  be 
very  useful  in  evaluating  the  response  of  the  GEMS  2  spectrometers  to  x-rays. 
Exaaples  of  the  strip  charts  for  an  unusually  strong  event  are  shown  in  Figure  2 
and  3.  More  detailed  plots  of  the  performance  of  each  of  the  GEMS  counters  are 
shown  in  Figure  A. 

The  solid  state  spectrometers  (EEM  002,  PRM  004,  LEP  002)  used  for 
aeasurlng  electrons  and  protons  were  still  performing  well  until  the  end  of  the 
aission.  The  gain  of  the  EEM  solid  state  detector  was  monitored  with  a  radio¬ 
active  in-flight  calibration  source.  An  example  of  one  of  the  calibrations  of 
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tht  UH  ipKtroicter  is  shown  in  Figure  5*  The  channel  nunber  in  which  the 
calibration  peak  appears  is  plotted  in  Figure  6  as  a  function  of  tlae.  It 
can  be  seen  that  the  gain  reaained  constant  to  within  2  percent  throughout  the 
alas Ion.  The  BEM  002  spectrometer  was  probably  the  most  useful  of  the  particle 
detectors  for  the  alsslons  of  prlae  interest  in  that  it  served  to  monitor  the 
local  electron  background  and  also  could  measure  in  detail  with  high  sensitivity 
any  Injected  electrons. 

&umiples  of  the  BEM  response  are  provided  in  Figures  7  and  8.  The  trapped, 
precipitating,  and  baekscattered  electron  fluxes  sre  shown  for  a  portion  of  an 
orbit.  Examples  of  the  energy  spectra  are  shorn  in  Figure  9.  Similar  outputs 
of  the  IBP  detector  response  are  plotted  in  Figures  10  and  11. 

VI.  SUMMARY 

In  summary,  we  provided  on-orbit  support  of  the  DARPA-301  payload  through 
part  of  September  1985.  During  that  period  the  Instruments  were  capable  of 
satisfying  the  mission  objectives. 

ACKHOWLEDGEMBHTS 

The  efforts  of  Mr.  C.  K.  Chalmers  and  K.  Van  Stone  in  processing  the  DARPA 
301  data  are  greatly  appreciated.  Consultations  with  Dr.  H.  D.  Voss  are  also 
acknowledged. 


LMSC/F067835 


neon 

ri|art 

Figure 

Figure 

Figure 

Figure 

Figure 

Figure 

Figure 

Figure 

Figure 

Figure 


CAPTIOUS 

1.  An  example  of  e  strip  chert  showing  selected  outputs  of  the  DAHPA- 
301  payload  on  the  P78-1  satellite. 

2.  Selected  outputs  of  the  DAEPA-301  payload  during  a  strong  breus- 
strahlung  x-ray  event. 

3.  Selected  outputs  of  the  DAKPA-301  payload  during  a  strong  brems- 
strahlung  x-ray  event. 

4.  Output  of  the  individual  GIMS  2  detectors  during  the  x-ray  event 
shown  In  Figure  3. 

5.  Example  of  the  electron  energy  spectrum  measured  in  the  EEM  spectro¬ 
meter  during  a  calibration  mode. 

6.  The  calibration  peak  channel  number  plotted  as  a  function  of  time 
for  the  entire  mission. 

7.  The  EEM  spectrometer  counting  rates  during  a  portion  of  an  orbit. 
Times  in  the  calibration  mode  are  indicated. 

8.  The  EEM  spectrometer  counting  rates  during  a  portion  of  an  orbit. 

9.  Examples  of  the  electron  energy  spectra  measured  in  the  EEM  spectro¬ 
meter  . 

10.  The  LEP  spectrometer  counting  rates  during  a  portion  of  an  orbit. 

11.  The  LEP  spectrometer  counting  rates  during  a  portion  of  an  orbit. 
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